(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 398 959 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

17.03.2004 Bulletin 2004/12 

(21 ) Application number: 03077743.7 

(22) Date of filing: 01.09.2003 



(51) intci/: H04N 5/232, G03B 17/00, 
G06F 3/033 



(84) Designated Contracting States: 


(72) Inventor: Venturino, Michael 


AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


Rochester New York 14650-2201 (US) 


HU IE IT LI LU MC NL PT RO SE SI SK TR 




Designated Extension States: 


(74) Representative: Weber, Etienne Nicolas et al 


AL LT LV MK 


Kodak Industrie, 




Departement Brevets, 


(30) Priority: 13.09.2002 US 243030 


CRT, 




Zone Industrielle 


(71) Applicant: EASTMAN KODAK COMPANY 


71102 Chalon sur Saone Cedex (FR) 


Rochester, New York 14650 (US) 





(54) Hotkey function in digital camera user interface 



(57) A digital camera comprising: a display; means 
for displaying on the display a menu of user selectable 
options; first user activated means for sequentially nav- 



igating through the displayed menu of user selectable 
options; and second user activated means for directly 
choosing a predetermined one of the options without 
having to navigate sequentially through the options. 
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Description 

[0001] This invention relates in general to a digital in- 
formation/imaging system, such as a digital camera, 
and more particular to a digital information/imaging sys- 
tem having a dedicated switch for quickly accessing us- 
er-specified functions that are frequently changed. 
[0002] Handheld digital information/imaging systems, 
such as digital cameras, cell phones, personal digital as- 
sistants, etc. have become widespread in use in recent 
years. In order to present images and systems informa- 
tion to a system user, the system is usually provided with 
at least one display for displaying images and/or infor- 
mation useful to the user. User interface switches are 
also usually provided to navigate among items dis- 
played on the display. In digital cameras, it is typical to 
have a large LCD (Liquid Crystal Display) display for dis- 
playing an image or images captured by the digital cam- 
era. The display can also display image capture related 
functions and menus of camera features that are user 
selectable (See: U.S. Patent Application Publication U. 
S. 2002/0030754 A1, published March 14, 2002, inven- 
tor Sugimoto; U.S. Patent Application Publication US 
2002/0024604 A1 , published February 28, 2002, inven- 
tors Fjima et al.; U.S. Patent Application Publication U. 
S. 2002/0057351 A1 , published May 1 6, 2002, inventors 
Suzuki et al.; U.S. Patent 6,31 3,877 B1 , issued Novem- 
ber 6, 2001 , inventor Anderson). 
[0003] It would be desirable to provide a user with 
means to access frequently changed functions without 
having to scroll through several screens before the func- 
tion is accessed. None of the former or following patents 
disclose such a capability: U.S. Patent 6,154,210, is- 
sued November 28, 2000, inventor Anderson; U.S. Pat- 
ent 5,565,935, issued October 15, 1996, inventors Miu- 
ra et al.; U.S. Patent 4,982,291 , issued January 1 , 1 991 , 
inventors Kurahashi et al.; and U.S. Patent Application 
Publication U.S. 2002/0024608A1 , published February 
28, 2002, inventors Ejina et al. 
[0004] According to the present invention, there is 
provided a solution to the problems of the prior art. 
[0005] According to a feature of the present invention, 
there is provided a digital camera comprising: a display; 
means for displaying on said display a menu of user se- 
lectable options; first user activated means for sequen- 
tially navigating through said displayed menu of user se- 
lectable options; and second user activated means for 
directly choosing a predetermined one of said options 
without having to navigate sequentially through said op- 
tions. 

[0006] The invention has the following advantages. 

1 . A digital information/imaging system is provided 
having a dedicated switch for quickly accessing us- 
er-specified functions that are frequently changed. 

2. Multiple user-specified functions can be ac- 
cessed with a dedicated switch used in combination 
with a navigation switch assembly. 



[0007] Fig. 1 is a block diagram of an exemplary digital 
camera incorporating the present invention. 
[0008] Fig. 2 is a diagrammatic view of the back panel 
of the camera of Fig. 1 showing first and second displays 
5 and a user interface according to the invention. 

[0009] Figs. 3-1 9 are diagrammatic views useful in ex- 
plaining the present invention. 

[0010] Although in the following description, the 
present invention will be described incorporated into a 

10 digital camera, it will be understood that the invention is 
also applicable to other hand held or portable digital in- 
formation/imaging systems such as cell phones, per- 
sonal digital assistants, portable computers and the like. 
[0011] Fig. 1 is a block diagram of an exemplary digital 

15 camera which implements the method and incorporates 
the apparatus of the present invention. The digital cam- 
era 30 produces digital images that are stored on the 
removable memory card 74. The digital camera 30 in- 
cludes a lens 32, an electrically adjustable aperture 33 

20 driven by aperture motor drive 34 and an electrically 
driven mechanical shutter 36 driven by shutter motor 
drive 35. The lens 32 focuses light from a scene (not 
shown) on an image sensor 40, for example, a single- 
chip color CCD image sensor, suing the well known Bay- 

25 er color filter pattern. The image sensor 40 are control- 
led by sensor driver 42. The aperture motor 34 and shut- 
ter motor 35 and the sensor driver 42 are controlled by 
control signals supplied by a control interface processor 
62 and photo systems interface 37. 

30 [001 2] The control interface processor 62 receives in- 
puts from the Photo Systems Interface 37. The analog 
output signal from the image sensor 40 is amplified and 
converted to digital data by the analog signal processing 
(ASP) 50 and analog-to-digital (A/D) converter circuit 

35 52. The ASP 50 and A/D 52 includes a programmable 
electrical gain that can be used to adjust the effective 
ISO speed setting of the camera. This can be done as 
described in commonly-assigned U.S. Patent 
5,610,654, issued March 11 , 1997, inventors Parulski et 

40 al. The digital data is stored in a DRAM buffer memory 
64 and subsequently processed by a digital image proc- 
essor 66 controlled by the firmware stored in the 
firmware memory 70, which can be flash EPROM mem- 
ory. Alternatively, the digital image processor 66 can be 

45 provided by custom circuitry (e.g., by one or more cus- 
tom integrated circuits [ICs] design only for use in digital 
cameras), or by a combination of programmable proc- 
essors) and custom circuits. 

[001 3] The processed digital image file is provided to 
50 a memory card interface 72 which stores the digital im- 
age file on the removable memory card 74. Removable 
memory cards 74 are known to those skilled in the art. 
For example, the removable memory card 74 can in- 
clude memory cards adapted to the PCMCIA card inter- 
55 face standard, as described in the PC Card Standard, 
Release 2.0, published by the Personal Computer Mem- 
ory Card International Association (PCMCIA), Sunny- 
vale, California, September 1991, or to the Compact- 
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Flash Specification Version 1.3, published by the Com- 
pactFlash Association, Palo Alto, California, August 5, 
1998. Other types of removable memory cards, includ- 
ing Smart Memory cards, Secure Digital (SD) cards, and 
Memory Stick cards, or other types of digital memory 
devices, such as magnetic hard drives, magnetic tape, 
or optical disks, could alternatively be used to store the 
digital images. 

[0014] In some embodiments, the digital image proc- 
essor 66 performs color interpolation followed by color 
and tone correction, in order to produce rendered sRGB 
image data. The rendered sRGB image data is then 
JPEG compressed and stored as a JPEG image file on 
the removable memory card 74. In other embodiments, 
the processor directly compressed data on the remov- 
able memory card 74, and the image is later "finished" 
by processing the compressed Bayer color image data 
using the host PC 80. 

[0015] The processor 66 also creates a "thumbnail" 
size image that is stored in RAM memory 68 and sup- 
plied to the color image LCD 78, which displays the cap- 
tured image for the user to review. A digital status dot 
matrix LCD 82 is also provided. The mutual display sup- 
port between LCDs 78 and 82 is described in more detail 
later. Instead of a color LCD image display, the digital 
camera 30 could use an organic light emitting diode 
(OLED) display, or many other types of image displays. 
The thumbnail image can be created as described in 
commonly-assigned U.S. Patent 5,164,831 , issued No- 
vember 17, 1992, inventors Kuchta etal., the disclosure 
of which is herein incorporated by reference. The graph- 
ical user interface displayed on the color LCD image dis- 
play 78 and on the digital status LCD 82 is controlled by 
the user interface portion of the firmware stored in the 
firmware memory 70 and by digital buttons 84-100. A 
third display (not shown) can be provided on the top of 
the camera 10 to show camera body settings such as 
aperture, shutter speed, exposure mode, etc. 
[0016] After a series of images have been taken and 
stored on the removable memory card 74, the remova- 
ble memory card 74 can be inserted into a card reader 
(not shown) in host PC 80. Alternatively, an interface ca- 
ble 77 can be used to connect between the interface 76 
in the digital camera 30 and the host PC 80. The inter- 
face cable 77 can conform to, for example, that well 
known IEEE 1394 interface specification, the universal 
serial bus (USB) interface specification, or other wired 
or wireless interface specifications. 
[0017] Alternatively, the digital camera 30 could be 
comprised of a digital back for a 35mm or medium for- 
mat film camera. In this case, the lens 32, aperture 34, 
shutter 36 are provided as part of the film camera body, 
and the other components, including the image sensor 
40, image processor 66 and color LCD image display 
78, are provided as part of a separate digital camera 
back that is connected to the film camera body. The con- 
nection preferably includes an electrical connector (not 
shown), so that the lens 32, aperture 33, and shutter 36 



can be controlled by the control processor and timing 
generator 60 in the digital back. 
[0018] Referring now to Fig. 2 there is shown a dia- 
grammatic view of a camera 30 showing the back panel 
5 of the camera with components of a digital user interface 
incorporating the present invention. As shown, digital 
camera 30 includes a housing 200 having a back panel 
202 including image LCD 78, digital status LCD 82 and 
digital buttons 84-102. Back panel 202 also includes a 
viewfmder 204 and other camera controls (not de- 
scribed). Digital buttons 84-102 include menu button 84, 
navigate button 86, hotkey button 88, digital status but- 
ton 90, OK button 92, cancel button 94, delete button 
96, tag/record button 100 and 4-way switch 102 having 
top (12 o'clock) position 104, right side (3 o'clock) posi- 
tion 106, bottom (6 o'clock) position 108, and left side 
(9 o'clock) position 110. 

[001 9] Following is a more detailed description of the 
components of the digital user interface. 

Image LCD-78 

[0020] A color Image LCD 78 serves as the display 
for interfacing with the camera menu system containing 
features and functions (e.g., image review, setting/ 
changing settings). The Image LCD 78 displays three 
classes of information 

images and image-related information (e.g., histo- 
gram); 

• camera digital feature/function menus, related sub- 
menus, and menu options; 

• text-based messages and error messages. 

Digital Status LCP-82 

[0021] The Digital Status LCD 82 is a programmable 
dot matrix display. The Digital Status LCD 82 portrays 
three classes of information, including: 

• the current status and settings that pertain to vari- 
ous capture-critical digital functions (icons and al- 
phanumeric characters); 

the information properties of images being re- 
viewed on the Image LCD; 

• text-based messages to support and help interpret 
information displayed on the Image LCD; 
procedural instructions. 

[0022] With respect to its role in image capture, the 
Status LCD 82 assumes an enhanced interaction capa- 
bility that will allow efficient access to these capture-re- 
lated digital functions (white balance, etc). 
[0023] The following describes the behavior of the 
digital buttons 84-102: 
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4-way Switch 

[0024] The 4-way switch 1 02 Is composed of a single 
4-directional rocker switch located on the back panel 
202 of the camera 30. When pressed at one of the 12, 
3, 6, or 9 o'clock positions 104, 106, 108, 110, the switch 
will result in an appropriate signal to the digital camera 
30 and its associated firmware 70. The 4-way switch 1 02 
controls different aspects of the camera depending on 
the state of the Image LCD 78. 

4-way Switch: LCD On 

[0025] When the Image LCD 78 is on, the 4-way 
switch 102 is captured by the digital firmware and is 
used to control the information displayed on the Image 
LCD 78. The 4-way switch 102 operates in the following 
manner: 

When any Display Mode is active (except when the 
Region of Interest (ROI) box is enabled): 

pressing the right 1 06/left 110 side of the 4-way 
switch 102 results in forward/backward naviga- 
tion of images; 

pressing the top 104/bottom 108 of the 4-way 
switch 102 sequences through the four Display 
Modes. 

When the Zoom Mode is active and the ROI box is 
enabled: 

pressing the left 1 1 0/right 1 06 side of the 4-way 
switch 102 results in a left 110/right 106 move- 
ment of the ROI box; 

• pressing the top 104/bottom 108 of the 4-way 
switch results in a upward/downward move- 
ment of the ROI box. 

When any Tabbed Menu screen or text-based men- 
us are displayed on the LCD 102: 

pressing the right 1 06/left 1 1 0 side of the 4-way 
switch 102 results in left/right navigation of 
menu options (e.g., Tabbed Menu screens); 

• when a Tabbed screen option with a cascaded 
menu is highlighted, pressing the right 106 side 
of the 4-way switch 102 enables the cascaded 
menu with the current value highlighted; 

• when an enabled cascaded menu or double- 
cascaded menu is displayed, pressing the left 
side 110 of the 4-way switch 102 disables the 
menu; 

• pressing the top 104/bottom 108 of the 4-way 
switch 1 02 results in an upward/downward nav- 
igation through vertically-arranged menu op- 
tions (e.g., Tabbed Menu screen options, cas- 
caded menu options). 



[0026] The 4-way switch 102 may be used in a dis- 
crete or continuous manner. That is, images or menu 
options may be navigated one at a time by pressing and 
releasing one side of the 4-way switch 1 02. Alternative- 
5 ly, images or menu options may be navigated continu- 
ously by pressing and holding (for longer than 500 mil- 
liseconds) one side of the 4-way switch 102. 

4-way Switch 102: Digital Status Button 90 Active 

[0027] When the Digital Status button 90 is pressed 
and held, the 4-way switch 102 is captured, taking con- 
trol from either of the other camera functions (i.e., auto- 
focus, Image Display) currently using the 4-way switch 
102. When under the control of the Digital Status button 
90, the 4-way switch 102 is used to sequence among 
the functions displayed on the Digital Status Display 82. 
[0028] When the Digital Status button 90 has control 
of the 4-way switch 102, the switch 102 operates in the 
following manner: 

• manipulation of the right 106-left 110 sides of the 
4-way switch 102 sequences among the functional 
groupings, with wraparound; 

• manipulation of the top 1 04-bottom 1 08 sides of the 
4-way switch 102 sequences among the functional 
groupings, with wraparound. 

OK Button-92 

[0029] The OK button 92 is a push button located on 
the right side of the camera's back panel 202, just to the 
left of the 4-way switch 1 02 and above the Cancel button 
94. The OK button 92 serves a number of functions: 

• when the image LCD 78 is off, pressing the OK but- 
ton turns it on; 

• when a menu option is highlighted on image LCD 
78, pressing the OK button 92 will implement that 
option; 

in the Zoom Mode with the ROI box disabled, press- 
ing the OK button 92 will enable the ROI box at the 
default or the last-used position; 

• in the Zoom Mode with the ROI box enabled, press- 
ing the OK button will implement the zoom; 

• when any confirmation screen is presented on im- 
age LCD 78, pressing the OK button 92 will imple- 
ment the process (i.e., Delete Image, Click Bal- 
ance). 

Cancel Button-94 

[0030] The CanceLbutton.94 is a push button located 
on the upper right side of the camera's back panel 202, 
just to the left of the 4-way switch 1 02 and below the OK 
button 92. The Cancel button 94 will serve a number of 
functions: 
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when the image LCD 78 is on and any Display Mode 
is active, pressing the Cancel button 94 will turn the 
image LCD 78 off; 

when the image LCD 78 is on and displaying a sub- 
menu, pressing the Cancel button 94 exits from that 
sub-menu to the parent menu in the Ul hierarchy 
without implementing any changes; 
in the Zoom mode with the ROI box enabled, press- 
ing the Cancel button 94 will disable the ROI box; 

• when any confirmation screen is presented, press- 
ing the Cancel button 94 does not implement the 
process (Delete Image, Click Balance); 

• when the Menu Bar is displayed on the image LCD 
78, the Cancel button 94 will dismiss it. (The Menu 
Bar can also be toggled off by pressing the Menu 
button). 

Menu Button-84 

[0031] The Menu button 84 is a push button located 
on the left side of the camera's back panel 202, just to 
the left of the Image LCD 78 and above the Navigate 
button 86. The Menu button 84 will serve the following 
functions: 

• when the Image LCD 78 is on and any Display Mode 
is active, pressing the Menu button 84 will display 
the last-accessed Tabbed Menu screen with the 
last-accessed option highlighted; 

• when the tabbed Menu screen and its associated 
text-based menu is displayed on Image LCD 78, 
pressing the Menu button 84 will dismiss the Menu 
screen and display the last-used image mode; 
when the Image LCD 78 is off, pressing the Menu 
button 84 will turn the Image LCD 78 on and display 
the last-accessed Tabbed Menu screen with the 
last-accessed option highlighted; 

• when a submenu option requiring an OK 92/Cancel 
button 94 press, the Menu Button 84 will not dismiss 
the Menu screen; 

• when any Tabbed Menu screen is displayed on Im- 
age LCD 78, pressing and holding the Menu button 
84 and manipulating the right 106/left 110 side of 
the 4-way switch 1 02 navigates the tabbed screens. 

Tabbed Menu 

[0032] The Menu Tabs on display 78 portray the var- 
ious icons for setting/selecting various digital functions 
as well as controlling the LCD's image contrast. Each 
icon is highlighted as it is selected, and its associated 
menu screen is displayed. Icons not selected are not 
highlighted. The Menu Tab items are grouped according 
to function, and include the following functional groups: 

Capture Screen 

• ISO 



• White Balance 

• Folder 

• CF Card 

• SD Card 

5 • Raw Resolution 

• JPEG Resolution 
Crop Aspect Ratio 

Review 

10 

• Folder 

• External Video 

• Overexposure Indicator 

• Display Contrast 
15 • Image Mode Menu 

Image Parameters 

• JPEG Quality 

20 • Digital Exposure Correction 
Look 

Noise Reduction 

• Sharpening Level 

• Output Color Space 
25 • Image Numbering 

Camera Tools 

• User Mode 
30 • Battery Save 

• Vertical Release 
Folder/File Naming 

• Language 

• Job Tracker 
35 • Firmware 

Reset to Defaults 
Time/Date 
Video Format 
Intervalometer 
40 • Serial Port 

Tabbed Menu Behavior 

[0033] Tabbed Menu Screens are the fundamental or- 
45 ganization architecture for presenting the digital fea- 
tures as well as for changing the values and settings 
associated with those features. 
[0034] The Tabbed Menu structure consists of three 
levels, and it illustrated using the White Balance option 
so on the Capture screen. 

the 1 st level consists of Tabbed Menu screens con- 
taining the various features and their current values 
(where appropriate). There are 5 Tabbed Menu 
55 Screens (Fig. 6). 

• the 2 nd level consists of a cascaded menu options 
associated with the currently highlighted Tabbed 
Menu screen option. If a second cascaded menu of 
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sub-options exists, it is displayed as a disabled 
(non-interactive) menu (Fig. 7). 

• the 3 rd level consists of a subsidiary cascaded 
menu of options associated with the currently high- 
lighted cascaded menu option. This subsidiary cas- 
caded menu is navigable (Fig. 8). 

[0035] The following description of control-display be- 
havior applies to all tabbed menu screens. 

Tabbed Menu Onset/Offset 

[0036] The Tabbed Menu screen is displayed when- 
ever the Menu button 84 is pressed or when the Digital 
Status display function is selected. 

• when the Tabbed Menu Screen is not displayed, 
pressing the Menu button 84 displays the Tabbed 
Menu screen, with the last-accessed option high- 
lighted 

when the Tabbed Menu screen is displayed on dis- 
play 78, pressing the Menu button 84 dismisses the 
Tabbed Menu screen and displays the last-used Im- 
age Mode 

• when the Tabbed Menu screen is displayed on dis- 
play 78, pressing the Cancel button dismisses the 
Tabbed Menu screen and displays the last-used Im- 
age Mode 

• when the Tabbed Menu screen is displayed on dis- 
play 78, pressing the Hyper-Nav button 86 dismiss- 
es the Tabbed Menu screen and displays the Single 
Image Mode with the Hyper-Nav overlay 

when a Digital Status display option is selected, the 
Tabbed Menu screen associated with the option is 
displayed on display 78 

Tabbed Menu Screen Icons 

[0037] The order of Menu tab icons (left-to-right) are: 
Capture, Image Settings and Camera Tools. 

Tabbed Menu Navigation 

[0038] Navigating among the Tabbed Menu Screen 
icons is accomplished by pressing and holding the Menu 
button 84 and pressing the right or left side of the 4-way 
switch 102. 

pressing the right side 1 06 of the 4-way switch 1 02 
results in a left-to-right navigation among the 
Tabbed Menu screens. Wrap-around occurs such 
that when the rightmost screen is reached, pressing 
the right side of the 4-way switch again displays the 
Capture screen. 

• pressing the left side 110 of the 4-way switch 102 
results in a right-to-left navigation among the 
Tabbed Menu screens. Wrap-around occurs such 
the when the leftmost screen (Capture screen) is 



reached, pressing the left side of the 4-way switch 
102 again displays the rightmost screen (Fig. 9). 

[0039] Options on each of the Tabbed Menu screens 
5 are arranged vertically and are navigated vertically by a 
top-bottom manipulation of the 4-way switch 102. A 
highlighting bar indicates that an option is selected. This 
highlighting bar extends the width of the option name 
and its associated ellipsis, but excludes the current val- 
10 ue for that option. 

pressing the button 1 08 of the 4-way switch 1 02 re- 
sults in a downward movement of the highlighting 
through the options; 
15 • pressing the top 1 04 of the 4-way switch 1 02 results 
in an upward movement of the highlighting through 
the options; 

there is a wrap-around capability in both the down- 
ward and upward highlighting directions. 

20 

■ when the last option in the vertically arranged 
option set is highlighted, further activation of 
the bottom of the 4-way switch wraps the high- 
lighting to the top menu option 

25 m when the first option in the vertically arranged 
option set is reached, further activation of the 
top of the 4-way switch wraps the highlighting 
to the bottom menu option 

30 • manipulation of the left side of the 4-way switch 1 02 
has no effect 

manipulation of the right side of the 4-way switch 
102 displays a vertically-arranged submenu con- 
taining a list of possible values for the highlighted 
35 option 

■ the current value for that option within the sub- 
menu is highlighted 

■ the other Tabbed Menu options are displayed 
40 with a disabled appearance, which includes 

gray text for the non-highlighted options and re- 
moval of their associated ellipses and current 
values 

■ if a vertically-arranged menu option has its own 
45 cascaded menu of sub-options, that cascaded 

menu is displayed with a disabled appearance, 
but with the current value highlighted (Fig. 10 
and Fig. 11). 



[0040] The Capture Screen has 8 options related to 
image capture: 

• ISO 

• White Balance 
Folder 

• CF Card 
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6 



11 



EP 1 398 959 A2 



12 



• SD Card 

Raw Resolution 

• JPEG Resolution 

• Crop Aspect Ratio 

5 

Review Screen (Fig. 12) 
[0041] 

• Folder 10 

• External Video 

• Overexposure Indicator 

• Display Contrast 
Image Mode Menu 

15 

Image Parameters Screen (Fig. 13) 



[0042] Chickenhawk allows the setting of various im- 
age parameters that are applied during the rendering 
and finishing of the different file types. This allows the 20 
image appearance of the different file types (e.g., DCR, 
JPEG) to be similar when viewed using the host soft- 
ware (e.g., Phot Desk, Capture Studio). The Image Pa- 
rameters screen 7 options that are applied during the 
rendering of raw and finished file parameters. For DCR 25 
files, the parameters are applied (except JPEG quality) 
when the images are rendered and opened in Photo 
Desk or Capture Studio. For JPEG files, the parameters 
are applied during as this file type is finished in-camera. 
The 7 options are: 30 

• JPEG Quality 

• Digital Exposure Correction 

• Look 

• Noise Reduction 35 
Sharpening Level 

• Output Color Space 

Camera Tools Screen (Fig. 14) 

40 

[0043] The Camera Tools screen is home to a number 
of settings that can be used to control and manage var- 
ious aspects of the camera. This screen has 12 options 
for setting and changing camera settings: 

45 

• User Mode 

• Battery Save 
Vertical Release 

• Folder/File Naming 

• Language so 

• Job Tracker 

• Firmware 

• Reset to Defaults 

• Time/Date 

• Video Format 55 

• Intervalometer 

• Serial Port 

• Hotkey 



Nav+ Button-86 

[0044] The Nav+ button 86 allows a method of quickly 
and efficiently navigating among folders and images 
within a folder. The Nav+ button 86 is located on the left 
side of the Image LCD 78, below the Menu button 84. 
The Nav+ button 86 works in conjunction with the 4-way 
switch 102 to accomplish the following functions: 

• navigating among folders on a card; 
navigating several images at a time within a folder. 

When pressed, the Nav+ button 86 accomplishes the 
following: 

if the Image LCD 78 is off, it turns the Image LCD 
78 on and displays the currently active Image Mode 
with the Nav+ overlay. 

The Nav+ overlay includes the following information: 

a list of folder names that exist on the memory card 
together with the number of images in each folder; 
a location bar that indicates the position of the cur- 
rent image relative to the total number of images in 
the folder; 

the location bar will have shading to indicate the 
number of images in the folder relative to the max- 
imum number of images (maximum =99); 

• the location bar will have tick marks every nth im- 
age; 

• if the Image LCD 78 is on, it displays the currently 
active Image Mode with the Nav+ overlay; 
displays review-related information on the Digital 
Status display LCD 82. 

Hotkey Button-88 

[0045] The Hotkey button 88 is a push button located 
on the left side of the camera's back panel, to the left of 
the Image Display and below the navigate button 86. 
The Hotkey button 88 is used in conjunction with the 
4-way switch 1 02 to allow quick access to user-specified 
functions. The Hotkey button 88 serves as a shortcut to 
a (user defined) frequently-changed function so that the 
function's current value may be changed. One or more 
functions can be set for use with the hotkey button. 
When pressed, the Hotkey button 88 accomplishes the 
following: 

if the Image LCD 78 is off, it turns the Image LCD 
78 on and displays the function associated with the 
first Hotkey position; 

• if the Image LCD 78 is on, it displays the function 
associated with the first Hotkey position; 

• when used in conjunction with the 4-way switch 1 02 
it displays the user-selected function; 
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• pressing the Hotkey button and manipulating 
the right side of the 4-way switch 1 02 sequenc- 
es through the Tabbed Menu screens associat- 
ed with the assigned Hotkey positions in an as- 
cending numerical order; the Digital Status Dis- 
play portrays the information associated with 
the highlighted menu option; 

• pressing the Hotkey button 88 and manipulat- 
ing the left side of the 4-way switch 102 se- 
quences through the assigned Hotkey posi- 
tions in a descending numerical order; the Dig- 
ital Status Display portrays the information as- 
sociated with the highlighted menu option; 

• as each Hotkey position is selected, its associ- 
ated tabbed menu screen with highlighted func- 
tion is displayed with a disabled appearance. 
When the Hotkey button 88 is released, the 
Tabbed Menu screen becomes enabled; 

• only functions associated with assigned Hotkey 
positions are displayed (i.e., unassigned posi- 
tions are ignored for display purposes). 

Setting Hotkey Functions 

[0046] There are several settings. Hotkey positions 
can be assigned in the factory, while the other 3 are as- 
signed. Hotkey assignments may be made via the 
Hotkey option in the Tools screen. Selecting the Hotkey 
option and pressing on the right side 106 of the 4-way 
switch 102 displays a cascaded menu containing the 
Hotkey options (Figs 15 and 16). 

• the Reset option allows new functions to be as- 
signed to each of the Hotkey positions; 

• the Clear option allows removal of current functions 
without replacement. 

Selecting the Reset option "activates" the current func- 
tion list and highlights any Unassigned positions. If there 
are no Unassigned positions, the last-changed value is 
highlighted. Pressing the OK button displays the follow- 
ing messages (Image LCD and Digital Status display) 
containing instructions for setting a Hotkey function (Fig. 
17) 

pressing the OK button 92 displays the tabbed 
screen with the currently assigned Hotkey function 
highlighted, or if the Hotkey position is unassigned, 
displays the Capture screen with its first option high- 
lighted; the Digital Status display message persists 
until the Hotkey assignment procedure is complet- 
ed. 

pressing the Cancel button terminates the Hotkey 
assignment process and displays the Tools screen 
with the Hotkey option highlighted; the Digital Sta- 
tus display reverts to its previous state. 

The user must navigate to the desired function; either 



the highlighted function or the function with its associ- 
ates cascade menu may suffice for the purpose of 
Hotkey assignment. Once the desired function is dis- 
played and highlighted, pressing the Hotkey button 88 
5 displays the following message (Fig. 18). 

pressing the OK button 92 assigns the highlighted 
function to the current Hotkey position and displays 
the Hotkey menu with the new function highlighted 
10 as feedback. 

pressing the Cancel button 94 displays the following 
message screen (Fig. 19). 
when the above screen is displayed pressing the 
OK button 92 returns the user to the previously dis- 
*5 played tabbed screen with the selected function 
highlighted 

• pressing the Cancel button 94 exits the Hotkey as- 
signment procedure and returns the user to the 
Tools tab with Hotkey option highlighted 

20 

Digital Status Button-90 

[0047] The Digital Status button 90 is a push button 
located above the top left comer of the Digital Status 
25 display 82. This button functions to control access to 
capture-related functions portrayed on the Digital Status 
display 82. 

pressing and holding the Digital Status button 90 
30 highlights the last-used Digital Status display 82 
function, traps the 4-way switch 102, and displays 
the tabbed Menu screen for the highlighted function 
(disabled appearance) on the Image Display 78; 

35 ■ if review-related information is displayed, 
pressing the Digital Status button 90 displays 
capture-related information and highlights the 
icon associated with the last-accessed function 
highlighted; 

40 

• when the Digital Status button 90 is released, the 
Menu function is enabled. 

Digital Status LCD-82 

45 

[0048] The Digital Status LCD 82 is a programmable 
display that portrays three different classes of informa- 
tion: (1) the current status and settings that pertain to 
various capture-critical digital functions, (2) the informa- 
50 tion properties of images being reviewed on the Image 
LCD 78, and (3) text-based messages to support and 
help interpret information displayed on the Image LCD 
78. With respect to its role in image capture, the Digital 
Status LCD 82 assumes an enhanced interaction capa- 
55 bility that will allow efficient access to these capture-re- 
lated digital functions (white balance, etc.). With respect 
to its roles in menu screen navigation, the Digital Status 
LCD 82 assumes an interpretive support role (e.g., "help 
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messages", and "tool tip messages") for the content on 
the Image Display 78. 

Capture-related Information: Interactive 
Display-Control Elements 

[0049] The capture functionality of the Digital Status 
display 82 will be interactive in nature and will serve two 
functions: 

• displays a set of icons associated with capture-crit- 
ical functions; these icons portray the current value 
of each function. 

• serves as a shortcut to a relevant menu option for 
changing the displayed value of the highlighted 
function. 

[0050] The nature of the interaction is such that when 
a display element is highlighted by the user, the high- 
lighted function on the Digital Status Display calls and 
portrays its associated Tabbed Menu screen function on 
the Image Display 78. The user may then interact direct- 
ly with the Menu options associated with that function. 
[0051] As shown in Fig. 3, Digital Status Display 82 
displays icons for the following functions: white balance 
300; 

ISO speed 302; 

CF and MM/SD memory cards 304, 306; 
JPEG quality 308; 

raw and JPEG resolution 310, 312; and 
crop aspect ratio 314. 

[0052] The highlighted Digital Status Display function 
400 on display 82 has a corresponding menu option 402 
displayed on Image Display 78 (Fig. 4). 

Review Display Elements (Read Only) 

[0053] The review functionality of the Digital Status 
Display will be non-interactive in nature and will serve a 
single purpose: it displays a set of image-based infor- 
mation that existed at the time of capture for the image. 
[0054] When the review-related information is dis- 
played, the Digital Status Display reverts to the capture- 
related information when the shutter button is pressed 
to S1. In Fig. 5, current image number 500 and current 
folder name 502 are displayed on the left and white bal- 
ance, crop aspect ratio, ISO and resolution 504 are dis- 
played on the right of Digital Status Display 82. 

Context-Sensitive Text Messages (Read Only) 

[0055] The Digital Status Display 82 also provides a 
supporting role to the Image LCD 78. The nature of this 
support will be a combination of a "mini-help" and a "tool 
tips'* function. The design intent behind this mutual dis- 
play support is to provide an on-camera help system to 



aid the less experienced digital user. 
Claims 

5 

1. A digital camera comprising: 

a display; means for displaying on said display 
a menu of user selectable options; 
10 first user activated means for sequentially nav- 

igating through said displayed menu of user se- 
lectable options; and 

second user activated means for directly 
choosing a predetermined one of said options 
15 without having to navigate sequentially through 

said options. 

2. The camera of claim 1 wherein said means for dis- 
playing displays said menu of user selectable op- 
tions in a linear array, and wherein said first user 
actuated means is repeatedly actuated to navigate 
through said linear array of options. 

The camera of claim 1 wherein said means for dis- 
playing displays said menu of user selectable op- 
tions in a vertical array and wherein said first user 
actuated means has up and down switches which 
when actuated sequentially navigate through said 
vertical array of options in up and down directions, 
respectively. 

The camera of claim 1 wherein said means for dis- 
playing displays at least two menus of user selecta- 
ble options, each menu including a vertical array of 
different options, only one menu being displayed at 
one time, and tabs identifying each menu being ar- 
rayed horizontally, and wherein said first user actu- 
ated means includes up and down switches, which 
when actuated sequentially navigate though the 
vertical array of options of a menu in up and down 
directions respectively, and further includes right 
side and left side switches, which when actuated 
sequentially navigate through said horizontally ar- 
rayed tabs in righthand or lefthand directions re- 
spectively. 

The camera of claim 1 wherein said second user 
actuated means includes means for identifying a 
plurality of predetermined functions and a user ac- 
tuated switch which can be actuated respectively to 
directly choose said predetermined functions. 



3. 

25 
30 

4. 

35 
40 
45 

5. 

50 



9 



EP 1 398 959 A2 



r 



30 




L 



40 



IMAGE 
\SENSOR 



y 50 52 



1 



ANALOG 
GAIN 8c CDS 



A/D 



APERTURE 
DRIVER 



SHUTTER 
DRIVER 



PHOTO r~ 

SYSTEMS ~ J 



INTERFACE 



35 
37 



CONTROL 
INTERFACE 
PROCESSOR 



SENSOR 
DRIVERS 



42 



DRAM 



Or 



I 



84-102 



DIGITAL 
BUTTONS 



64 



DIGITAL 
IMAGE 
PROCESSOR 


( — oo 

P 


EEPROM 
" FIRMWARE" 
MEMORY 





2 L 



RAM 



I 



70 



zr 



MEMORY 
CARD 
INTERFACE 

i l lin i um ; 



REMOVABLE 
MEMORY 
CARD 



72 



74 



INTERFACE 

T 



1 






IMAGE 
LCD 



76 



77 



INTERFACE 
CABLE 



L_ 




i 



DIGITAL 
STA TUS 
LCD 



82 



DIGITAL 
CAMERA 



_J 



HOST 
COMPUTER 



10 



EP 1 398 959 A2 




11 



EP 1 398 959 A2 



300 




82 



1 



RA W JPG 



CF 



SD 
z=r~ 



118 




31.4 



RAW 
14MP 



312 



JPG 

7MP 



t 



302 



■304 ^306 

FIG. 3 



308 



310 



r 



< 



400- 



| CAP TURE | [REVIEW] [IMAGE] \TQQLS\ 



CF CARD. Row 

SD CARD. JPEG 

FOLDER. 103steve 

ISO. 400 

LONG EXPOSURE. ON 

NAMING SCHEME... ..STEVE 

Wil:fEi.BAlANCE. l ,i ! ,.L. K; 



ISO 
400 



RAW JPG 



\CF\ 
36 



2X3 



JPG 
118 III 



FIG. 4 



RAW 
14MP 



JPG 
7MP 



s 
s 



78 



402 



82 



500 



82 



sfevWJ.DCR 
Cn Wlsteve 

^-502 



1 





2X3 


14 
MP 


ISO- 
400 



■504 



FIG. 5 



12 



78 



EP1 398 959 A2 



\CAPTURE\\REV?EW]\il$A& : [T&QL'S] 


ISO. 


.>400 


: miTE-BALAHCttj;:]:.,, 


:•> 0 WARM 


FOLDER. 


,>103steve 


CF CARD. 


>Raw 


SD CARD. 


>JPEG 


RAW RESOLUTION 


>14 MP 


JPEG RESOLUTION 


>14 MP 


CROP ASPECT RA TIO... 


..>2X3 



FIG. 6 



\CAPTURE \\R£VI£ 



78 



X 



ISO 



■ WHHE^£MANCE\^> W: 



FOLDER 
CF CARD 
SD CARD 
RAW RESOLUTION L£ 
JPEG RESOLUTION 
CROP ASPECT RATIO 



lhtAGE\\TQOCS 



.=£st<l. 
Cool' 



FIG. 7 



78 



\CAPTURE \REVlpW\ 


yMAQE]\TQOJ:S} 


ISO 


A 




WHITE' &A&NCE~.> 




m r!StttVBL;: 


FOLDER 


0 


warm 0 


CF CARD 


o 


cool 0 


SD CARD 


** 




RAW RESOLUTION 


vf 




JPEG RESOLUTION 






CROP ASPECT RATIO 





FIG. 8 



\CAPTURE[ 



78 



X 



ISO. >400 



Wilt- &ALANSE: .r. j::':.X> OWARM 



FOLDER. 

CF CARD. 

SD CARD 

RAW RESOLUTION. 

JPEG RESOLUTION. 

CROP ASPECT RATIO.. 



.>103steve 
.>Row 
,.>JPEG 
..>14 MP 
,.>14 MP 
.>2X3 



FIG. 9 



13 



EP 1 398 959 A2 



\CAPWRE \\R£y!SmW4(X\\TpOLS\ 



78 



X 



FOLDER. 103steve 



CF CARD. >Raw 

SD CARD. >JPEG 

ffXw REsc>Lunm^::?.:.:}>i4 tug 

yfeG"R0OLUrti'Ms* ,r.-: :^j'4'-;MR- 
CROP ASPECT RAT10.....>2X3 



FIG. 10 



{CAPWRE ^REmM^'Q^WQOi^ 



78 



X 



CF CARD 
SD CARD 
CROP ASPECT RATIO 
FOLDER 

NAMING SCHEME 



WHim.BAkANCE..^> 



SAVED WB 
LONG EXPOSURE 



A 






AUTO ■. 


6 


5000 9 K : 


o 


5000 K . 


•» 


500O K 


✓ 


5000 K- 



FIG. 11 



78 



X 



CAP7UR&\\ RE^EW \\MAQE\\TOOL§: 



FOLDER. >103steve 

EXTERNAL VIDEO. >OFF 

OVEREXP. INDICA TOR. . . . >OFF 

DISPLAY CONTRAST. > €) 

IMAGE PRINT. >OFF 

IMAGE MODE MENU. >1 SEC. 



FIG. 12 



78 



X 



CWJX)RE\\REVIW\\ IMAGE \\V0QL$- 



JPEG QUALITY. >BEST (III) 

DIGITAL EXP. C0RR.....>0FF 
LOOK. PORTRAIT] 

NOISE REDUCTION. >0N 

SHARPENING LEVEL >MEDIUM 

OUTPUT COLOR SPACE. >sRGB 



FIG. 13 



14 



EP 1 398 959 A2 



78 



\CART\im\\F£VI$W\\WteE\\ TOOLS 



USER MODE. >ADVANCED 

BATTERY SAVE. > 

VERTICAL RELEASE. XJNLOCKED 

LANGUA GE. >ENGLISH 

FOLDER/FILE NAMING. . >CON T. 

JOB TRACKER. >OFF 

FIRMWARE 

RESET TO DEFAULTS... > 

TIME /DA TE>11: 36: 26 2002/1 0/1 J 



FIG. 14 



\qAPnjR£ REVIEW. IMAGE\ \TOOLS\ 


CAMERA SLEEP ONSET 
DISPLAY SLEEP ONSET 
FIRMWARE 


TiOTKEY. . RESETS" 


1. L00K 

2. VERT. REL. 

3. DELETE ALL 


INTERVAION 1 CLEAR 


RESET TO DEFAULTS 

TIME/DATE 

USER MODE 


ZBE22MffiM£*\ 


5.UNASSIGNED\ 



78 



FIG. 15 



78 



X 



\CAPTUREi[REWW\\!MA€j£\ \TOOLS 


CAMERA SLEEP ONSET 
DISPLAY SLEEP ONSET 
FIRMWARE 


tjO TKE -RESETS -. 


1. L00K 

2. VERT. REL 

3. DELETE ALL 


INTERVAION \ CLEAR 


RESET TO DEFAULTS 

TIME/DATE 

USER MODE 


4:WASStGN£0- 


5.UN ASSIGNED 



FIG. 16 



15 



EP 1 398 959 A2 



TO SET HOTKEY: 

1. NAVIGATE TO DESIRED FUNCTION 

2. PRESS HOTKEY BUTTON 
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